This paper examines the presence of day of the week effect anomaly in Dhaka Stock Exchange (DSE). Several hypotheses have been formulated; dummy variable regression and the GARCH (1, 1) model were used in the study. The result indicates that Sunday and Monday returns are negative and only positive returns on Thursdays are statistically significant. Result also reveals that the mean daily returns between two consecutive days differ significantly for the pairs Monday-Tuesday, Wednesday-Thursday and Thursday-Sunday. Result also shows that the average daily return of every working day of the week is not statistically equal. Dummy variable regression result shows that only Thursdays have positive and statistically significant coefficients. Results of GARCH (1, 1) model show statistically significant negative coefficients for Sunday and Monday and statistically significant positive coefficient for Thursday dummies. The conclusion of all the findings is that significant day of the week effect present in DSE.
Introduction
The famous efficient market hypothesis (EMH) was introduced by Fama (1965) few decades ago which claims that in an efficient market stock prices always fully reflect available information. If the stock markets are efficient, stock prices are supposed to follow random walk. The random walk hypothesis states that future prices are not predictable on the basis of past prices, that is, stock price changes are unpredictable. The information contained in the past prices is fully and instantaneously reflected in current prices in an efficient market as argued by Fama (1965) . Subsequent to study of Fama (1965) a good number of researches have been conducted to examine the randomness of stock price behavior to conclude about the efficiency of a capital market. More recently one of the popular areas of research in finance literature is finding out a particular seasonality or pattern in stock returns which demonstrate the inefficiency of the market. Since the introduction of EMH by Fama (1965) which states that the expected return on a financial asset should be uniformly distributed across different units of time, researchers have documented several calendar anomalies in the stock returns such as January effect, Turn of the month effect and Day of the week effect or Monday effect, Holiday effect and so on. The existence of the calendar anomalies is a denial of the weak form of efficient market hypothesis which states that stock returns are time invariant which means that there is no short-term seasonal pattern in the stock returns. The subsistence of seasonal pattern in the stock return infers that a market is inefficient and investors should be able to earn abnormal return. That's why finance researchers have been interested to find out the existence of the calendar anomalies or seasonality in the stock returns in different markets. Among the calendar anomalies day of the week effect is most widely documented anomaly and have been comprehensively investigated by the finance researchers in different markets of different countries considering different securities and indices and different institutional framework. Empirical studies have shown that day of the week anomaly not only present in the financial markets of the developed counties [for example, Gibbons and Hess (1981) , Keim and Stambaugh (1984) Jaffe and Westerfield (1985) Lakonishok and Smidt (1988) ] but also in the developing markets [for example, Aggarwal and Rivoli (1989) , Islam and Gomes (1999) , Choudhry (2000) , Aly, et al. (2004) , Nath and Dalvi (2004) , Hossain (2007) , Agathee (2008) ].
The specific objective of this study is to investigate the existence of day of the week effect anomaly in Dhaka Stock Exchange (DSE) which is the prime stock market in Bangladesh. The results of this study will have important practical implications for capital market participant like investors, managers and regulatory authorities.
A good number of empirical studies have been conducted so far to examine the existence of day of the week effect in various markets of various countries for the last few decades. Researchers have found day of the week effect in a variety of forms in different markets. In most of the developed markets, empirical studies found negative Monday returns and positive Friday returns such as Cross (1973 ), French (1980 , Gibbons & Hess (1981) , Lakonishok and Levi (1982) , Rogalski (1984) , Keim & Stambaugh (1984) , Theobald and Price (1984) , Jaffe & Westerfield (1985) , Harris (1986) , Simrlock & Starts (1986) , Board and Sutcliffe (1988) , Lakonishok and Smidt (1988) , Kim (1988), Jaff, Westerfield and Ma (1989) , Cohers and Cohers (1995) , Tang and Kwok (1997) , Mehdian and Perry (2001) and so on. One possible explanation for such day of the week effect anomaly may be that most of the positive economic news comes at the week end and investors show affirmative and hopeful investment behavior which result in a positive return on Fridays. On the other hand, most of the negative economic news comes at the beginning of the week and investors try to sell their investment which result in a negative return on Mondays. Some other studies found day of the week effect in different forms specifically negative returns on Tuesday such as Condoyanni, O'Hanlon & Ward (1987) , Solnik & Bousqet (1990) , Kato (1990) , Athanassakos & Robinson (1994) , Kim (1988) , Aggarwal & Rivoli (1989) , Ho (1990) Wong, Hui and Chan (1992) , Agrawal and Tandon (1994) , Balaban (1995) , Bildik (1997) and Özmen (1997) and so on. Some other studies found no day of the week effect existed in capital markets such as Santemases (1986) , Malaikah (1990) , Aybar (1992) , Pena (1995) and Gardeazabal and Regulez (2002) and so on. So there is no empirical harmony among the researchers regarding the issue which justifies the need of more research in this area.
In a country like Bangladesh where the economy is still emerging and capital market is in a vulnerable condition, empirical studies to examine the presence of day of the week effect in this market is very few such as Islam and Gomes (1999) and Hossain (2007) . No study has yet been made to examine the presence of day of the week effect considering all the three indices of DSE which has encouraged us to conduct the study to contribute to finance literature.
The remainder of the paper is organized as follows. Section 2 provides literature review. Section 3 discusses testable hypotheses, the data, time frame considered right through the study and methodological issues. Section 4 provides empirical results and findings. A summary is given in section 5.
Literature Review
Extensive literature is available regarding day of the week effect and other market anomalies across the globe. In an early attempt French (1980) investigated two alternative models of the process generating stock returns. He concluded that during most of period studied from 1953 through 1977, the daily returns to the Standard and Poor's composite portfolio are inconsistent with both models. He also found out that the average return for Monday was significantly negative but the average return for the other four days of the week was positive. Gibbons and Hess (1981) examined the existence of day of the week effect in the US market using Dow Jones Industrial Average. They found strong and persistent negative mean returns on Monday for stocks and below average returns for bills on Mondays. Keim and Stambaugh (1984) made a similar study using longer time period and additional stocks and found consistently negative returns for the S & P composite as early as 1928, for exchange traded stocks of firms of all sizes and for actively traded over the counter (OTC) stocks. Jaffe and Westerfield (1985) examined daily stock market return for the U.S., U.K., Japan, Canada and Australia. They found so called week-end effect in each country. They contrasted the previous studies of the U.S and concluded that lowest mean returns for both the Japanese and Australian markets occur on Tuesday. Harris (1986) examined weekly and intraday patterns in common stock prices using transaction data. He found that for large firms, negative Monday return accrue between the Friday close and the Monday open and for small firms they accrue primarily during the Monday trading day. He also concluded that on Monday morning, prices drop, while on the other weekday mornings, they rise. In some related studies Thoebald and Price (1984) , Simrlock and Starts (1986) , Board and Sutcliffe (1988) , Cohers and Cohers (1995) and Tang and Kwok (1997) and many others support the previous studies and concluded that Mondays average return are negative and Fridays average return are positive. That means, share prices tend to decline on opening day (Monday) of the week and tend to increase on the closing day (Thursday) of the week. Lakonishok and Smidt (1988) used 90 years of daily data on the Dow Jones Industrial Average to test the existence of persistent seasonal patterns in the rates of return. They found evidence of persistently anomalous returns around the turn of the week. Aggarwal and Rivoli (1989) examined seasonal and daily patterns in equity returns of four emerging markets: Hong-Kong, Singapore, Malaysia and the Philippines. Their results support the existence of a seasonal pattern in these markets. They found a robust day of the week effect. They concluded that these markets exhibit a weekend effect of their own in the form of low Monday returns. Lakonishok and Maberly (1990) documented regularities in trading patterns of individual and institutional investors related to the day of the week. They found a relative increase in trading activity by individuals on Mondays. They also concluded that there is a tendency for individuals to increase the number of sell transactions relatively to buy transactions, which might explain at least part of the weekend effect. Agarwal and Tandon (1994) examined five seasonal patterns in the stock markets of eighteen countries. They found a daily seasonal in nearly all the countries but a weekend effect in only nine countries. Dubois and Louvet (1996) re-examined the day of the week effect for eleven indices from nine countries from 1969-1992 period. They found that the returns to be lower at the beginning of the week for full period but may not be on Monday. They also found that the anomaly disappears for most recent period in the USA but the effect is still strong for European countries, Hong-Kong and Toronto. Wang and Erickson (1997) showed that the well-known Monday effect occurs primarily in the last two weeks of the month. They also concluded that the mean Monday return of the first three weeks of the month is not significantly different from zero. Islam and Gomes (1999) examined the day of the week effect in the Dhaka Stock Exchange. They found the presence of daily return variations and large positive returns for the last day of the week. The week end effect found to be significantly large and positive. Choudhry (2000) investigated the day of the week effect in seven emerging Asian markets: India, Indonesia, Malaysia, Philippines, South Korea, Taiwan and Thailand from January 1990 to June 1995. Their result indicates the presence of significant day of the week effect on both stock returns and volatility although the result involving both the return and volatility are not identical in all seven cases. Mehdian and Perry (2001) (2002) examined day of the week effect in Greek stock market for the period January 1, 1997 to December 30, 1999. They found that the day-of-the-week effect was existent in the Greek stock market. They found positive and statistically significant returns on Tuesdays and Wednesdays. On the other hand, they also found negative and statistically insignificant returns on Thursdays.
Patev, Lyroudi and Kanaryan (2003) investigated the existence of the day-of-the-week effect in eight Central European stock markets: Romania, Hungary, Latvia, Czech, Russia, Slovakia, Slovenia and Poland for the period September 22, 1997 to March 29, 2002. They found mixed results in their study. They found that the Czech and Romanian markets have significant negative returns on Monday and the Slovenian market has significant positive returns on Wednesday and has insignificant negative returns on Fridays. They also concluded that the Polish and Slovak markets have no day-of-the week effect anomaly. Aly, et al. (2004) investigated the existence of the day-of-the week effect in the Egyptian stock market, for a period of April 26, 1998 until June 6, 200. Egyptian stock market has only four trading days (Monday to Thursday).. They accomplished that Monday returns in the Egyptian stock market are positive and significant on average, but are not significantly different from returns of the rest of the week. Nath and Dalvi (2004) examined the day of the week effect in the Indian equity market. They found significant day of the week effect in the market before rolling settlement in 2002. Chukwuogor-Ndu (2006) examined the financial markets' trends in 15 emerging and developed European financial markets. He found the presence of day of the week effect during the period of 1997 to 2004. He also found that seven of the European financial markets experienced negative returns on Monday and seven others experience negative returns on Wednesday. They also concluded that generally there was high volatility of returns in the European financial markets. Hossain (2007) investigated day of the week effect in small portfolios in Bangladesh. The result showed that the strategy "buy on day 1 and sell on Monday" generates the highest mean daily return from D1-D6 strategy-buy on day one and sell on day six. The study also found that on average, above average return is not possible if portfolios are sold on Saturdays and Mondays. Agathee (2008) investigated the existence of day of the week effect in the emerging market of Mauritius using observations from Stock Exchange of Mauritius for a period of 2006. The study found that the Friday returns are higher relative to other trading days. The study also concluded that the mean returns across the five week days are jointly not significantly different from zero.
Testable hypothesis, Data and Methodology
To study whether the day of the week effect anomaly is experimental in Dhaka Stock Exchange or not, the following hypotheses have been formulated. 
Testable Hypotheses

Methodology
First of all, the following equation is used to determine the average daily return of the particular index for each working day of the week.
R i,t is the return of index i on day t, P i,t is the price of index i on day t and P i,t-1 is the price of index i on day t-1.
In the next step, we tested whether the average daily return of all the week days are statistically different from zero or not. In order to test this hypothesis we use one-sample t-test. The t-statistic is calculated according to the following formula:
Where, x is the average return for each day of the week from Sunday to Thursday and for each index, is hypothetical mean which equal to zero, is the standard deviation of the each day's return from Sunday to Thursday, n is the number of observations of each week day from Sunday to Thursday and n is the standard error.
In the next step, we tested whether the average daily returns between two sequential working days are statistically different from zero or not. To test this hypothesis we use two-sample t-test. The t-statistic is calculated according to the following formula: x is the average return of day 1 (e.g. Sunday's average return), 2 x is the average return of day 2 (e.g.
Monday's average return), 2 1 SD is the standard deviation of returns of day 1(e.g. Sunday), 2 2 SD is the standard deviation of returns of day 2 (e.g. Monday), 1 is sample size of day 1(e.g. Sunday) and 2 is sample size of day 2 (e.g. Monday).
In the next step, we tested whether the average daily return of every working day of the week is statistically equal or not. In order to test this hypothesis we use single factor ANOVA. 
If the daily returns are drawn from an idendical distribution, they will be expected to be equal. The null hypothesis will indicate a specfic pattern in the stock return thus the presence of day of the week anomaly.
The above regression equation has a limitation that it assumes the existence of constant variance. So if there is a time varying variance it may result in inefficient estimates. For this reason, we include the changing variance in the estimation. Our assumptions is that the error term of the return equation has a normal distribution with zero mean and time varying conditional variance. To model conditional variance we regress the stock return to day of the week dummy variables. We include AR terms and GARCH (1, 1) terms in the regression to take into account the conditional mean and conditional volatility. The regression model is as follows: where Dj are significant dummy variables from equation which take the value 1 if the corresponding day is Sunday, Monday, Tuesday, Wednesday or Thursday and 0 otherwise and is the market price of risk.
The gamma coefficients in the conditional variance equation, measure the seasonality in volatility of the market. If the inclusion of h t in the conditional mean equation renders the dummy variables in the mean equation insignificant, we could explain that the significant dummy variables due to daily variation in stock market risk. Alternatively, if the dummy variables remain significant as explanatory variables in spite of the inclusion of h t in the conditional mean equation, we can conclude that the seasonality in the daily returns is not due to temporal variation in stock market risk, as proxied by the GARCH (1, 1) model. Table 1 .1, 1.2 and 1.3 represent daily mean returns, standard deviation of returns and coefficient of variation. To test the first hypothesis, the tables also represent t-values and their corresponding p-values for DSI, DSE-20 and DGEN index respectively. From the tables we can see that for all the three indices mean returns for Sunday and Monday are negative and for all other days mean returns are positive. It is also evident that only positive returns on Thursdays are statistically significant at 1% significance level for all the three indices thus our testable first hypothesis is rejected for all the three indices. So we can say that significant day of the week effect observed in DSE for all the three indices Table 2 .1, 2.2 and 2.3 represent daily mean returns for the pair of days. To test the second hypothesis, the tables also represent t-values and their corresponding p-values for DSI, DSE-20 and DGEN index respectively. It is apparent from the tables that the mean daily returns between two consecutive days differ significantly for the pairs Monday-Tuesday, Wednesday-Thursday and Thursday-Sunday for all the three indices thus the second hypothesis is rejected for these pair of days. For the other pair of days mean returns do not differ significantly thus the null hypothesis is accepted. So we can draw the similar conclusion that the DSE is experiencing significant day of the week effect. Table 3 .1, 3.2 and 3.3 represent ANOVA tables for DSI, DSE-20 and DGEN index respectively. It is obvious from the tables that for all the three indices calculated F-values are greater than critical F-values thus our third hypothesis is rejected for all the three cases. So we can infer that the average daily return of every working day of the week is not statistically equal which supports the existence of day of the week effect in DSE. Table 4 .1, 4.2 and 4.3 represent OLS regression results for DSI, DSE-20 and DGEN index respectively. It is clear from the tables that only Thursdays have positive and statistically significant coefficients for all the three indices which is consistent with our previous results. Sundays and Mondays have statistically significant and negative coefficients which is also consistent with our previous result. Thus we can further conclude that significant day of the week effect present in DSE. From the table we can see statistically significant negative coefficients for Sunday and Monday and statistically significant positive coefficient for Thursday dummies for all the three indices. The Thursday coefficient is 0.320607, 0.390151 and 0.38385 which implies that the conditional mean return on Thursday is 32%, 39% and 38% points higher than the conditional mean return for all the week days of the week taken together for DSI, DSE-20 and DGEN index respectively. Results also indicate that the conditional mean return tends to shift to the positive direction on Thursdays and negative direction on Sundays and Mondays.
Empirical Results and Findings
Conclusion
In this paper we have examined the presence of day of the week effect in DSE. We considered daily closing values of DSE indices for a period of 04.09.2005-08.10.2008 . We formulated several hypotheses and used one-sample t-test, two-sample t-test and ANOVA to test those hypotheses. We used dummy variable regression to infer whether day of the week anomaly exist in DSE. We also used the GARCH (1, 1) model to test the volatility of return. The result indicate that for all the three indices mean returns for Sunday and Monday are negative and for all other days mean returns are positive. It is also evident that only positive returns on Thursdays are statistically significant for all the three indices. Result also reveals that the mean daily returns between two consecutive days differ significantly for the pairs Monday-Tuesday, Wednesday-Thursday and Thursday-Sunday for all the three indices. For the other pair of days mean returns do not differ significantly. It is obvious from the result that for all the three indices calculated F-values are greater than critical F-values thus we can infer that the average daily return of every working day of the week is not statistically equal which supports the existence of day of the week effect in DSE. Dummy variable regression result shows that only Thursdays have positive and statistically significant coefficients for all the three indices which is consistent with our previous results. Sundays and Mondays have statistically significant and negative coefficients. Results of GARCH (1,1) model shows statistically significant negative coefficients for Sunday and Monday and statistically significant positive coefficient for Thursday dummies for all the three indices. Results also indicate that the conditional mean return tends to shift to the positive direction on Thursdays and negative direction on Sundays and Mondays. We can conclude from all the results that statistically significant negative returns occur on Sundays and Mondays where as high and statistically significant positive return occur on Thursdays which reveals that significant day of the week effect present in DSE for all the three indices for the period examined. One possible explanation for such day of the week effect anomaly may be that most of the positive economic news comes at the week end and investors show affirmative and hopeful investment behavior which result in a positive return on Thursdays. On the other hand, most of the negative economic news comes at the beginning of the week and investors try to sell their investment which result in a negative return on Sundays and Mondays.
The results have important practical implications to different capital market participants such as investors, managers and regulatory authorities. Investors can formulate their investment strategies and timing on the basis of this result and can earn some abnormal return by predicting future prices. More specifically said, as we conclude negative Sunday and Monday returns and significantly positive return on Thursday so investors can buy the shares on Sunday and Monday and can sell the share on Thursday. By following this trading strategy investors are expected to earn some abnormal return. One weakness of the study is that it does not consider individual share price rather it considers market index. So investment strategy on the basis of the finding of this study in case of individual share may not provide expected result. But if the size of the portfolio is larger that closely represent the market then investment strategy on basis of the finding of this study is expected to provide some abnormal return to the investors. As the presence of the day of the week anomaly indicates inefficiency of the market, it informs the regulators and policy markers that appropriate measures should be taken to bring informational and operational efficiency in the market. It is argued by Islam and Gomes (1999) that a combination of factors like inadequate financial information, thin and discontinuous trading, reliance on price momentum as a basis for trading and manipulation by the market makers creates the conditions that lead to the positive weekend effect. Thus the regulators should take appropriate steps to remove such anomaly to bring the efficiency of the market. 
